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(54) ELEVATOR DEVICE 

(57) In an elevator apparatus, first and second main 
rope connection portions are disposed on a car so as to 
be positioned on opposite sides of the car in a vertical 
plane of projection. First and second car return sheaves 
are disposed in an upper portion inside a hoistway 
above the first and second main rope connection por- 
tions. A counterweight retum sheave is disposed in an 
upper portion inside the hoistway above a counter- 
weight. A main rope group has: a first main rope, a first 



end portion of which passes through the first car retum 
sheave and is connected to the first main rope connec- 
tion portion and a second end portion of which passes 
through the counterweight retum sheave and is con- 
nected to the counterweight; and a second main rope, 
a first end portion of which passes through the second 
car return sheave and is connected to the second main 
rope connection portion and a second end portion of 
which passes through the counterweight return sheave 
and is connected to the counterweight. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to an elevator 5 
apparatus in which a driving machine is disposed in an 
upper portion inside a hoistway. 

BACKGROUND ART 

10 

[0002] Conventional machine-roomless elevators of a 
type in which a driving machine is disposed in a pit in a 
hoistway are often adopted. However, in this type, coun- 
termeasures against flooding of the pit have been re- 
quired. 

[0003] In contrast to this, in a type in which the driving 
machine is disposed in an upper portion inside the hoist- 
way, particularly in the case of one-to-one roping, if the 
position of the center of gravity of a car is to be suspend- 
ed, it is necessary to ensure proportionate space be- 
tween the car and a top portion of the hoistway since 
the main ropes are connected to an upper beam of the 
car. increasing the height dimensions of the hoistway. 

DISCLOSURE OF THE INVENTION 

[0004] The present invention aims to solve the above 
problems and an object of the present invention is to 
provide an elevator apparatus enabling increases in 
height dimensions of a hoistway to be suppressed while 
disposing a driving machine in an upper portion inside 
the hoistway. 

[0005] According to one aspect of the present inven- 
tion, there is provided an elevator apparatus including: 
a hoistway having a hoistway wall; a driving machine 
disposed in an upper portion inside the hoistway, hav- 
ing: a driving machine body; and a drive sheave rotated 
by the driving machine body around a rotating shaft ex- 
tending in a vertical direction; a main rope group wound 
around the drive sheave; and a car and a countenveight 
suspended inside the hoistway by the main rope group 
so as to be raised and lowered inside the hoistway by 
the driving machine, wherein first and second main rope 
connection portions are disposed on the car so as to be 
positioned on opposite sides of the car in a vertical plane 
of projection, first and second car return sheaves are 
disposed above the first and second main rope connec- 
tion portions in an upper portion inside the hoistway, a 
counterweight return sheave is disposed above the 
counterweight in an upper portion inside the hoistway, 
and the main rope group has a first main rope, a first 
end portion of which passes through the first car return 
sheave and is connected to the first main rope connec- 
tion portion and a second end portion of which passes 
through the counterweight return sheave and is con- 
nected to the counterweight, and a second main rope, 
a first end portion of which passes through the second 
car return sheave and is connected to the second main 



rope connection portion and a second end portion of 
which passes through the countenweight return sheave 
and is connected to the countenweight. 
[0006] According to another aspect of the present in- 
vention, there Is provided an elevator apparatus includ- 
ing: a hoistway having a hoistway wall; a driving ma- 
chine disposed in an upper portion inside the hoistway, 
having: a driving machine body; and a drive sheave ro- 
tated by the driving machine body around a rotating 
shaft extending in a vertical direction; a main rope hav- 
ing a car end portion and a counterweight end portion 
secured to an upper portion inside the hoistway, an in- 
termediate portion being wound around the drive 
sheave; a car having mutually opposite first and second 
side surfaces, being suspended inside the hoistway by 
the main rope between the drive sheave and the car end 
portion so as to be raised and lowered inside the hoist- 
way by the driving machine; a counterweight disposed 
between the first side surface and the hoistway wall, be- 
ing suspended inside the hoistway by the main rope be- 
tween the drive sheave and the counterweight end por- 
tion so as to be raised and lowered inside the hoistway 
by the driving machine; a car return sheave disposed in 
an upper portion inside the hoistway and around which 
the main rope is wound, for guiding the main rope from 
the drive sheave to the car; and a counterweight return 
sheave disposed in an upper portion inside the hoistway 
and around which the main rope is wound, for guiding 
the main rope from the drive sheave to the counter- 
weight, wherein the driving machine is disposed above 
a corner portion of a rear portion of the car on a side 
near the countenvelght. and the car and counterweight 
return sheaves are disposed above a space between 
the first side surface and the hoisbAfay wall. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] 

Figure 1 is a general plan showing an elevator ap- 
paratus according to Embodiment 1 of the present 
invention; 

Figure 2 is a side elevation showing the elevator ap- 
paratus in Figure 1 ; 

Figure 3 is a perspective showing a construction of 
first and second main ropes from Figure 1 ; 
Figure 4 is a general plan showing an elevator ap- 
paratus according to Embodiment 2 of the present 
invention; 

Figure 5 is a side elevation showing the elevator ap- 
paratus in Figure 4; 

Figure 6 is a general plan showing an elevator ap- 
paratus according to Embodiment 3 of the present 
invention: and 

Figure 7 is a side elevation showing the elevator ap- 
paratus in Figure 6. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

[0008] Preferred embodiments of the present inven- 
tion will now be explained with reference to the draw- 
ings. 

Embodiment 1 

[0009] Figure 1 is a general plan showing an elevator 
apparatus according to Embodiment 1 of the present in- 
vention, and Figure 2 is a side elevation showing the 
elevator apparatus in Figure 1 . 

[001 0] In the figures, a hoistway 1 has hoistway walls 
1a to 1c. A pair of car guide rails 2 and a pair of coun- 
tenweight guide rails 3 are installed inside the hoistway 
1 . A car 4 is guided by the car guide rails 2 so as to be 
raised and lowered inside the hoistway 1. A counter- 
weight 5 is guided by the counterweight guide rails 3 so 
as to be raised and lowered inside the hoistway 1 . The 
counterweight 5 is disposed behind the car 4. 
[0011] A driving machine (a hoisting machine) 6 for 
raising and lowering the car 4 and the counterweight 5 
is disposed horizontally in an upper portion inside the 
hoistway 1 . The driving machine 6 is disposed above a 
first comer portion of a rear portion of the car 4. The 
driving machine 6 also has a driving machine body 7 
and a drive sheave 8. The drive sheave 8 is rotated by 
the driving machine body 7 around a rotating shaft ex- 
tending in a vertical direction. 

[0012] First and second main rope connection por- 
tions 9 and 10 are disposed on both sides of a lower 
portion of the car 4. The first and second main rope con- 
nection portions 9 and 10 are disposed symmetrically 
about the position of the center of gravity of the car 4 so 
as to be positioned on opposite sides of the car 4 in a 
vertical plane of projection. 

[001 3] First and second car return sheaves 1 1 and 1 2 
are disposed in an upper portion inside the hoistway 1 
above the first and second main rope connection por- 
tions 9 and 1 0. A countenweight return sheave 13 is dis- 
posed in an upper portion inside the hoistway 1 above 
the countenweight 5. These return sheaves 11 to 13 are 
each rotatabie around a rotating shaft extending in a 
horizontal direction. 

[001 4] The first and second car return sheaves 11 and 
12 are disposed between the hoistway walls la and 1b 
and a region projected vertically from the car 4, and the 
first and second car return sheaves 11 and 12 are par- 
allel to each of the hoistway walls 1 a and 1 b. A direction- 
changing pulley 14 rotatabie around a rotating shaft ex- 
tending in a vertical direction is disposed above a sec- 
ond corner portion of the rear portion of the car 4. 
[0015] A main rope group 1 5 for suspending the car 
4 and the countennreight 5 inside the hoistway 1 is 
wound around the drive sheave 8. The main rope group 
15 has a plurality of first main ropes 16 and a plurality 
of second main ropes 17, These main ropes 16 and 17 
are each composed of a synthetic fiber rope. 



[0016] First end portions of the first main ropes 16 
pass through the first car return sheave 11 and are con- 
nected to the first main rope connection portion 9, and 
second end portions pass through the countenweight re- 
turn sheave 13 and are connected to an upper portion 
of the countenweight 5. First end portions of the second 
main ropes 17 pass through the direction-changing pul- 
ley 14 and the second car return sheave 12 and are con- 
nected to the second main rope connection portion 10, 
and second end portions pass through the counter- 
weight return sheave 13 and are connected to an upper 
portion of the counterweight 5. 

[0017] In other words, the first main ropes 1 6 and the 
second main ropes 17 connected to the counterweight 
5 are branched off in two directions at the drive sheave 

8 and connected to the car 4. 

[0018] Figure 3 is a perspective showing a constmc- 
tion of the first and second main ropes 16 and 17 from 
Rgure 1. In the figure, an inner strand layer 24 having 
a plurality of inner strands 22 and filler strands 23 dis- 
posed in gaps between these inner strands 22 is dis- 
posed around a core wire 21 . Each of the inner strands 
22 is composed of a plurality of aramid fibers and an 
impregnating material such as polyurethane or the like. 
The filler strands 23 are composed of a polyamide, for 
example. 

[poiq An outer strand layer 26 having a plurality of 
outer stiands 25 is disposed around an outer circumfer- 
ence of the inner strand layer 24. Each of the outer 
strands 25 is composed of a plurality of aramid fibers 
and an impregnating material such as polyurethane or 
the like in a similar manner to the inner strands 22. 
[002fq A friction-reducing coating layer 27 for prevent- 
ing abrasion of the strands 22 and 25 due to friction 
among the strands 22 and 25 in the sheaves such as 
the drive sheave 11 . etc., is disposed between the inner 
strand layer 24 and the outer strand layer 26. A protec- 
tive coating layer 28 is also disposed on an outer cir- 
cumferential portion of the outer strand layer 26. 
[0021] The car 4 and the countenveight 5 are sus- 
pended inside the hoistway 1 by a plurality of main ropes 
12 having the above coristruction. The synthetic fiber 
rope ties a high coefficient of friction compared to a steel 
rope and is superior in flexibility. 

[0022] In an elevator apparatus of this kind, because 
the main rope group 1 5 is distributed into the first and 
second main ropes 1 6 and 1 7, and the car 4 is suspend- 
ed by the first and second main rope connection portions 

9 and 10 disposed on both sides thereof, the car 4 can 
be stably suspended at its center of gravity. 

[0023] Furthermore, since the first and second main 
rope connection portions 9 and 1 0 are disposed on both 
sides of the car 4, it is not necessary to dispose connec- 
tion portions for the main rope group 15 on an upper 
portion of the car 4. Consequentiy, the dimensbns of 
the upper portion of the car 4 can l>e reduced, enabling 
suppres^on of increases in height dimensions of the 
hoistway 1 while disposing the driving machine 6 in the 
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upper portion inside the hoistway 1 . 
[0024] In addition, because the first and second car 
return sheaves 11 and 12 are disposed between the 
hoistway walls la and 1 b and the region projected ver- 
tically from the car 4, the first and second car return 
sheaves 11 and 12 do not come into contact with the car 
4. Consequently, increases in height dimensions of the 
hoistway 1 can be suppressed. 

[0025] Increases in height dimensions of the hoistway 
1 can be further suppressed if lower ends of the first and 
second car return sheaves 11 and 12 are disposed so 
as to be lower than a car ceiling position when the car 
4 is positioned at a maximum point of upward motion, . 
[0026] Furthermore, since the counterweight 5 is dis- 
posed behind the car 4, the driving machine 6 is dis- 
posed above the first corner portion of the rear portion 
of the car 4. and the direction-changing pulley 14 is dis- 
posed above the second corner portion of the rear por- 
tion of the car 4, the equipment can be disposed utilizing 
space inside the hoistway 1 effectively and can be easily 
adapted to changes in frontage dimensions and depth 
dimensions of the car 4. 

[0027] Because first and second main ropes 16 and 

1 7 composed of a synthetic fiber rope having a high co- 
efficient of friction and superior flexibility are used, di- 
ameters of the drive sheave 8. the return sheaves 11 to 
1 3, and the pulley 14 can be reduced, enabling suppres- 
sion of increases in height dimensions of the hoistway 1 . 

Embodiment 2 

[0028] Figure 4 is a general plan showing an elevator 
apparatus according to Embodiment 2 of the present in- 
vention, and Figure 5 is a side elevation showing the 
elevator apparatus in Figure 4. 

[0029] In the figures, a first direction-changing pulley 

18 rotatable around a rotating shaft extending in a ver- 
tical direction is disposed above the second corner por- 
tion of the rear portion of the car 4. The first and second 
main ropes 1 6 and 17 are wound around the first direc- 
tion-changing pulley 18 and are branched off at the first 
direction-changing pulley 18. 

[0030] A second direction-changing pulley 19 rotata- 
ble around a rotating shaft extending in a vertical direc- 
tion is disposed between the first direction-changing pul- 
ley 18 and the first car return sheave 11. The first main 
ropes 16 pass from the first direction-changing pulley 
1 8, through the second directiorhchanging pulley 1 9 and 
the first car return sheave 11, and are connected to the 
first main rope connection portion 9. The rest of the con- 
struction is similar to that of Embodiment 1 . 
[0031] In an elevator apparatus of this kind, since the 
first and second main ropes 16 and 17 are branched off 
at the first direction-changing pulley 18. in addition to 
effects similar to those of Embodiment 1 , winding angles 
of the first and second main ropes 16 and 17 onto the 
drive sheave 8 can be made the same, and sufficient 
winding angles can be achieved. 



Embodiment 3 

[0032] Figure 6 is a general plan showing an elevator 
apparatus according to Embodiment 3 of the present in- 
5 vention, and Figure 7 is a side elevation showing the 
elevator apparatus in Figure 6. 

[0033] In the figures, a hoistway 31 has hoistway walls 
31a to 31c. A pair of car guide rails 32 and a pair of 
counteiweight guide raits 33 are installed inside the 
10 hoistway 31. A car 34 is guided by the car guide rails 32 
so as to be raised and lowered inside the hoistway 31 . 
The car 34 has mutually opposite first and second side 
surfaces 34a and 34b. 

[00341 A counterweight 35 is guided by the counter- 
's weight guide rails 33 so as to be raised and lowered in- 
side the hoistway 31 . The counterweight 35 is disposed 
between the first side surface 34a of the car 34 and the 
hoistway walls 31a. 

[0035| A driving machine (a hoisting machine) 36 for 
20 raising and lowerir^ the car 34 and the counterweight 
35 is disposed horizontally in an upper portion inside the 
hoistway 31 . The driving machine 36 is disposed above 
a firs* comer portion of a rear portion of the car 34. The 
driving machine 36 also has a driving machine body 37 
25 and a drive sheave 38. The drive sheave 38 is rotated 
by the driving machine body 37 around a rotating shaft 
extendii^ in a vertical direction. 

[0036] The car 34 and the countenveight 35 are sus- 
pended inside the hoistway 31 by main ropes 39 com- 

30 posed of a synthetic fiber rope. The main ropes 39 have 
car end portions 39a and counterweight end portions 
39b secured to car and countenweight rope fastener por- 
tions 40a and 40b in an upper portion inside the hoist- 
way 31. intermediate portions being wound around the 

35 drive sheave 38. The construction of the main ropes 39 
is simflaT to that in Figure 3. 

[0037] The car 34 is suspended inside the hoistway 
31 by the main ropes 39 between the drive sheave 38 
and the car end portions 39a. The counterweight 35 is 
40 suspended inside the hoistway 31 by the main ropes 39 
between the drive sheave 38 and the countenAf eight end 
portior» 39b. 

[0038] A car return sheave 41 for guiding the main 
ropes 39 from the drive sheave 38 to the car 34 and a 

45 counteniveight return sheave 42 for guiding the main 
ropes 39 from the drive sheave 38 to the counten^/eight 
35 are disposed in upper portions inside the hoistway 
31 . The car and counterweight return sheaves 41 and 
42 are disposed above a space between the first side 

50 surface 34a of the car 34 and the hoistway wall 31 a . 
[0039] A pair of rotatable car suspension sheaves 43 
arourtd which the main ropes 39 are wound are dis- 
posed on a lower portion of the car 34. A rotatable coun- 
terweight suspension sheave 44 around which the main 

55 ropes 39 are wound is disposed on an upper portion of 
the counterweight 35. 

[0040] In an elevator apparatus of this kind, since the 
car and counterweight return sheaves 41 and 42 are dls- 
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posed between the first side surface 34a of the car 34 
and the hoistway wall 31 a in a vertical plane of projec- 
tion, planar dimensions of the hoistway 31 can be re- 
duced. Furthermore, winding angles of the main ropes 
39 onto the drive sheave 38 can be sufficiently ensured . 5 



Claims 

1. An elevator apparatus comprising: 

a hoistway having a hoistway wall; 

a driving machine disposed in an upper portion 

inside said hoistway, having: 

IS 

a driving machine body; and 
a drive sheave rotated by said driving ma- 
chine body around 

a rotating shaft extending in a vertical direction; 20 
a main rope group wound around said drive 
sheave; and 

a car and a counterweight suspended inside 
said hoistway by said main rope group so as to 
be raised and lowered inside said hoistway by 25 
said driving machine, 

wherein first and second main rope connection 
portions are disposed on said car so as to be 
positioned on opposite sides of said car in a ver- 
tical plane of projection, ^ 
first and second car return sheaves are dis- 
posed above said first and second main rope 
connection portions in an upper portion inside 
said hoistway, 

a counterweight retum sheave is disposed 35 
above said counterweight in an upper portion 
inside said hoistway, and 
said main rope group has: 

a first main rope, a first end portion of which 40 
passes through said first car retum sheave 
and is connected to said first main rope 
connection portion and a second end por- 
tion of which passes through said counter- 
weight return sheave and is connected to 45 
said countenveight; and 
a second main rope, a first end portion of 
which passes through said second car re- 
turn sheave and is connected to said sec- 
ond main rope connection portion and a 50 
second end portion of which passes 
through said counterweight return sheave 
and is connected to said counterweight. 

2. The elevator apparatus according to Claim 1, 55 
wherein said first and second car return sheaves 
are disposed between said hoistway wall and a re- 
gion projected vertically from said car. 



3. The elevator apparatus according to Claim 2, 
wherein said counterweight is disposed behind said 
car, and said driving mac^ne is disposed above a 
first comer portion of a rear portion of said car. 

4. The elevator apparatus according to Claim 3. 
wherein a directiorvchanging pulley being rotatable 
aroufKi a rotating shaft extending in a vertical direc- 
tion is disposed in an upper portion inside said hoist- 
way, said first and second main ropes are branched 
off at said drive sheave, and said second main rope 
is wound around said directiorvchanging pulley. 

5. The elevator apparatus according to Claim 1, 
wherein a first directiorvchanging pulley being ro- 
tatable around a rotating shaft extending in a verti- 
cal direction is disposed in an upper portion inside 
said hoistway. said first and second main ropes are 
wound around said first direction-changing pulley 
and branched offat said first direction-changing pul- 
ley, and a second directiorvchanging pulley being 
rotatable around a rotating shaft extending in a ver- 
tical direction around which said first main rope is 
wound is disposed between said first direction- 
changirig pulley and said first car return sheave. 

6. The elevator apparatus according to Claim 1. 
wherein said first and second main ropes are com- 
posed of a synthetic fiber rope. 

7 . An elevator apparatus comprising: 

a hoistway having a hoistway wall; 

a driving machine disposed in an upper portion 

inside said hoistway, having: 

a driving machine body; and 

a drive sheave rotated by said driving ma- 

ctune body around 

a rotating shaft extending in a vertical d irection; 
a main rope having a car end portion and a 
counterweight end portion secured to an upper 
portion inside said hoistway, an intermediate 
portion being wound around said drive sheave; 
a car having mutually opposite first and second 
side surfaces, beirig suspended inside said 
hoistway by said main rope between said drive 
sheave and said car end portion so as to be 
raised and lowered inside said hoistway by said 
driving machine; 

a counterweight disposed between said first 
side surface and said hoistway wall, being sus- 
pended inside said hoistway by said main rope 
between said drive sheave and said counter- 
weigld end portion so as to be raised and low- 
ered inside said hoistway by said driving ma- 
ctdne; 
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a car return sheave disposed in an upper por- 
tion inside said hoistway and around which said 
main rope is wound, for guiding said main rope 
from said drive sheave to said car; and 
a counterweight return sheave disposed in an 
upper portion inside said hoistway and around 
which said main rope is wound, for guiding said 
main rope from said drive sheave to said coun- 
terweight, 

wherein said driving machine is disposed 
above a corner portion of a rear portion of said car 
on a side near said counterweight, and said car and 
counterweight return sheaves are disposed above 
a space between said first side surfece and said 
hoistway wall. 

The elevator apparatus according to Claim 7 where- 
in, said main rope is composed of a synthetic fiber 
rope. 20 
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